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C
OLORECTAL CANCER INCIdence and mortality are higher in black patients compared with white patients. Mortality rates for black men (34.3 per 100 000 population per year) and women (24.5 per 100 000 population per year) are 38% to 43% higher than for white men and women. 1 Incidence rates are 15.5% to 23% higher in black individuals. 1 Since 1985 as incidence rates have declined in white individuals by 20% to 25%, rates in black men have increased and remained unchanged in black women. 1 There are many possible reasons for these differences. Factors such as poor access to care, failure of health care professionals to recommend screening, and lower rates of participation when screening is offered, could delay diagnosis, which could result in more advanced stage disease at the time of diagnosis. Disparities in screening rates have been documented in the Medicare population. 2, 3 Differences in cancer prevention knowledge may also delay screening efforts. 4 There is considerable evidence that tumor biology and genetics play a role in some of the racial differences. 5, 6 These differences may impact the effectiveness and cost of screening efforts. 7 There is some evidence that black patients may have higher likelihood of proximal polyps and tumors than white patients, which would render sigmoi-doscopy less effective in black patients. [8] [9] [10] [11] [12] [13] If black patients develop colorectal cancer at a younger age, they may not be detected at an early stage with screening. 6 Current colorectal cancer screening guidelines from the American Cancer Society, the MultiSociety Task Force on Colorectal Cancer, and the American College of Radiology recommend initiation of screening at age 50 years for all races. 14 Recommendations from the American College of Gastroenterology call for initiation of screening at age 45 years in black patients. 6 However, few studies have determined if black patients undergoing screening are more likely to have cancer precursor lesions and benefit from early screening.
We hypothesized that in patients undergoing screening colonoscopy, black patients are more likely to have polyps sized more than 9 mm in diameter than white patients, particularly in the proximal colon, after adjusting for age and sex. Our primary goals were to measure the prevalence and location of polyps sized more than 9 mm in diameter in black and white patients who received colonoscopy screening in diverse practice settings across the United States. We identified asymptomatic black and white patients who had received colonoscopy screening and compared these outcomes.
METHODS

Clinical Outcomes Research Initiative
The Clinical Outcomes Research Initiative (CORI) represents a consortium of 67 adult gastrointestinal practices, including 500 physicians in 25 states, which use a computerized endoscopic procedure report generator to produce their endoscopic reports. Reports from each site are transmitted electronically to a central data repository and merged for analysis. Practice sites include private practice (79% of colonoscopy reports), academic sites (10%), and Department of Veterans Affairs sites (11%). In clinical practice, screening examinations are performed in outpatients, either in ambulatory endoscopy centers or in hospitals. Practice sites were selected to represent a complete spectrum of gastrointestinal practices and include both urban and rural sites in each region of the country.
All patient and physician identifiers were removed from the data file before transmission from the local site to protect both patient and physician confidentiality. The data were subjected to quality control checks to identify missing fields. Internalized quality control checks included parameters for size descriptions and drug dosage. After completion of quality control checks, data from all sites were merged in the data repository for analysis. Site compliance was assessed annually. Sites provided record counts of procedures, which were compared with procedure counts in the data repository. If sites failed to record more than 95% of endoscopic reports using CORI software, they were notified to improve compliance. Failure to improve compliance resulted in exclusion of the site's data from analysis.
The CORI database is reviewed annually by the institutional review board at Oregon Health and Science University. The use of de-identified data, as outlined above, is subject to a waiver of consent.
Patients
Data were prospectively collected between January 1, 2004, and December 31, 2005. Patients were included in the analysis if they received colonoscopy for screening and were 18 years or older. In most cases, the screening examination was the initial colonoscopy for each patient. However, it is possible that some patients had prior examinations that were not captured in the CORI database. Patients were excluded if they had any other indication for colonoscopy, such as presence of lower gastrointestinal symptoms or positive fecal occult blood test result. Patients undergoing colonoscopic surveillance after prior removal of polyps or cancer or with a history of familial adenomatous polyposis or hereditary nonpolyposis colorectal cancer syndrome were excluded.
Patients demographics, including age and sex, were entered by the endoscopist. Race and ethnicity were mandatory field requirements. Using the US Census definitions, white patients were defined as white, non-Hispanic and black patients were defined as nonHispanic. Race information was provided by the endoscopist, not directly from the patient, which could result in some misclassification.
Colonoscopy End Points
In this structured database, physicians are asked to provide detailed descriptors of every polyp, including size, location, morphology (pedunculated, sessile, or flat), and method of removal. Because pathology results are provided for 23.1% of colonoscopy reports, we used the finding of 1 or more polyps sized more than 9 mm in diameter as a surrogate end point for prevalence of advanced polyps in the cohorts.
To determine if the surrogate end point was representative of patients with advanced neoplasia, we performed an analysis of 13 609 screening examinations in which histology for each polyp was determined. Based on sites that provide pathology results, we found that 84% of polyps sized more than 9 mm are advanced adenomas defined as tubular adenoma sized at least 10 mm, serrated adenoma, adenoma with villous histology, or high-grade dysplasia or invasive cancer. We compared the demographic characteristics of patients with histologically proven advanced histology with patients with the surrogate end point and found that age, sex, race, and screening indication were similar. We also compared the proportions of white and black patients with either histologically proven advanced neoplasia, or advanced polyp based on the surrogate. For white patients, the proportion with advanced neoplasia in the histology cohort was 5.6% compared with an advanced polyp rate of 6.2% in the surrogate analysis. For black patients, the proportion with advanced neoplasia in the histology co-hort was 6.3% compared with an advanced polyp rate of 7.7% in the surrogate analysis. The primary difference in both groups was due to the rate of hyperplastic polyps sized more than 9 mm, which may be clinically important. 15 Based on these data, we found that the surrogate advanced polyp was representative of patients with histology proven advanced neoplasia.
Proximal location was defined as colon including and proximal to the splenic flexure. Proximal findings also included patients having 1 or more polyps sized more than 9 mm in diameter in both proximal and distal locations.
Statistical Analysis
We constructed 2 multivariate logistic regression analyses for the following end points: (1) polyps sized more than 9 mm and (2) patients with polyps sized more than 9 mm, the risk of having a proximal lesion. Using a range of risks for the white, non-Hispanic group, we calculated that with a sample size of more than 85 000, differences (and odds ratios [ORs]) relative to the black cohort can be detected with 80% power using a 2-sided test to compare proportions at PՅ.05. Potential covariates in the models included age, sex, screening indication, and site type. Variables were retained in the model if they demonstrated statistical significance or confounding with white vs black race. The adjusted OR of each outcome was separately calculated with 95% confidence intervals (CIs). Comparison of demographic data was performed by using Pearson 2 tests or Fisher exact tests due to small cell sizes. All analyses were performed by using SAS verson 9.1 (SAS Institute Inc, Cary, North Carolina). Sixty-four percent of black patients vs 52% of white patients were younger than 60 years (P Ͻ .001). Eighty percent of both groups came from community-based practices.
RESULTS
Between
The prevalence of polyps sized more than 9 mm in diameter is shown in TABLE 2. A total of 422 black patients (7.7%) and 4964 white patients (6.2%) had 1 or more polyps sized more than 9 mm (PϽ.001). These differences ex- 
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The adjusted risk of polyps sized more than 9 mm in diameter is shown in TABLE 3. There is an increased risk associated with age older than 50 years. There was also a significant increase in risk when patients aged 60 to 69 years were compared with those aged 50 to 59 years (Table 3 ). Risk appears to plateau in the 8th decade of life (Ն80 years). There was no statistically significant increase in risk associated with a positive family history of colorectal cancer for either race and thus this covariate did not remain in our multivariate model. Overall, the risk of polyps sized more than 9 mm in diameter was higher in men compared with women for both racial groups, but there were within-group differences. White women had a much lower risk of polyps sized more than 9 mm in diameter when compared with white men (OR, 0.59; 95% CI, 0.55-0.63). However, black women had only a borderline difference in risk compared with black men (OR, 0.82; 95% CI, 0.67-1.00). When adjusting for age, sex, and site type (Table 3) , there was a large difference in risk between black and white women (OR, 1.62; 95% CI, 1.39-1.89). Statistically significant differences were also observed between black and white men (OR, 1.16; 95% CI, 1.01-1.34).
A second goal of our analysis was to determine and compare the risk of proximal polyps sized more than 9 mm in black and white patients. We identified all patients who had 1 or more proximal polyps sized more than 9 mm, with or without distal polyps. There were differences based on age, sex, and race; therefore, the prevalence data were presented in a stratified manner (TABLE 4). For patients older than 60 years, there was a higher prevalence of proximal polyps sized more than 9 mm in black patients compared with white patients in both men (P = .03) and women (PϽ.001). The difference was more striking in women than men. Overall, there was no difference in risk of proximal vs distal polyps sized more than 9 mm based on race (TABLE 5). Factors that were associated with increased risk of proximal vs distal polyps sized more than 9 mm included older than 60 years, female sex, and family history of colorectal cancer or polyps (Table 5) .
COMMENT
Prior work has established that there are important differences in incidence and mortality of colorectal cancer between white and black patients. 1, 6 However, no prior multicenter study has compared outcomes in asymptomatic individuals undergoing colorectal cancer screening to determine if there are important racial differences. These results have important implications for colorectal cancer screening recommendations.
Our results show that in an asymptomatic screening population, cancer precursor lesions (polyps sized Ͼ9 mm) are more common in black patients compared with white patients. The disparities were greater in women (OR, 1.62; 95% CI, 1.39-1.89) than in men (OR, 1.16; 95% CI, 1.01-1.34). These data strongly emphasize the importance of timely screening in black Error bars represent 95% confidence intervals. The prevalence of the upper limit of 95% confidence interval for black men aged 80 years or older was 37.4%.
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women and men. The prevalence of polyps sized more than 9 mm in black women before the age of 50 years is similar to that of white men and black men aged 50 to 59 years. However, the sample of black women aged younger than 50 years (n= 207) is small. If this finding is confirmed in other studies, consideration should be given to initiation of screening before age 50 years in black women. The location of neoplasia can be an important determinant of the type of screening test selected. Sigmoidoscopy will be less effective in populations that have higher rates of proximal neoplasia. Prior work has suggested that black patients are more likely to have proximal tumors than white patients. 6, [8] [9] [10] [11] [12] [13] In the analysis of both sexes, we did not find that black patients were more likely than white patients to have proximal polyps sized more than 9 mm. Subgroup analysis by sex and age revealed that black women (vs white women) and black men (vs white men) older than 60 years had a higher prevalence of proximal polyps sized more than 9 mm. Our multivariate analysis suggested that individuals older than 60 years, female sex, and patients with a family history of colorectal cancer were more likely to have proximal lesions. These results are consistent with prior work. [16] [17] [18] Therefore, a complete structural examination of the colon may be a preferred screening test for all individuals older than 60 years.
Our study has several limitations. Our data describe only those patients who received screening colonoscopy. We recognize that many patients may not receive screening colonoscopy, and these patients may differ in important ways from those who do. Race/ ethnicity information was provided by the endoscopist and therefore subject to misclassification. We used a surrogate end point for advanced neoplasia (polyps sized Ͼ9 mm), which we have shown to be related to the actual rate of histologically proven advanced neoplasia in a screening cohort. Ten percent to 20% of patients with polyps sized more than 9 mm do not have neoplasia, 16, 18 introducing possible misclassification bias. Most of these patients without histology proven advanced neoplasia have hyperplastic polyps sized more than 9 mm, which may be clinically important. 15 There are no data suggesting that the rates of neoplasia are different in large polyps (Ͼ9 mm) based on race. Large screening colonoscopy studies have found that 2% to 10% of polyps sized less than 9 mm have advanced histological features. 16, [18] [19] [20] Therefore, a small number of patients with advanced histology were excluded from this analysis by virtue of polyp size, which could introduce bias if there were differences in rates of advanced histology in small or large polyps based on race. Estimates of polyp size at endoscopy could be subject to error, based on prior work. 21, 22 It is possible that some individuals may have had prior screening examinations, which if negative, could bias the sample toward a lower rate of polyps sized more than 9 mm. Finally, the CORI consortium may not be representative of endoscopic practice in the United States. Physicians who participate in CORI are comfortable using computers to generate endoscopy reports and sharing data. However, in a recent analysis, we compared CORI data in patients aged 65 years or older with a Medicare data set and found the CORI patients to be similar to the Medicare population receiving endoscopy. 23 In summary, we find that asymptomatic black men and women undergoing colonoscopy screening are more likely to have 1 or more polyps sized more than 9 mm compared with white individuals. The differences were especially striking among women. These findings emphasize the importance of encouraging all black men and women to be screened. We found that black women younger than 50 years have similar rates of polyps sized more than 9 mm compared with white men aged 50 to 59 years. Further study is needed to confirm this finding. This result raises the question of whether colorectal cancer screening should be initiated before age 50 years in this cohort. How- 
©2008 American Medical Association. All rights reserved. ever, there is genuine concern that current screening guidelines are complex, and that adding layers of customization based on race or sex could increase confusion, and paradoxically reduce screening rates. 14 Further study is needed to determine how customized screening would affect adherence and key outcomes, such as incidence and mortality of colorectal cancer. Finally, we found that proximal polyps sized more than 9 mm are more common after age 60 years, suggesting that a complete structural examination of the colon may be the preferred screening test for all individuals older than 60 years.
